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State	
  
48	
  CONUS	
  +	
  
Washington,	
  
DC	
  

Density	
  
Urban	
  
Suburban	
  
Rural	
  

Age	
  
0-­‐46	
  
years	
  

Driver	
  Intensity	
  
High	
  
Medium	
  
Low	
  

Size	
  
Compact	
  
Midsize	
  
Small	
  SUV	
  
Large	
  SUV	
  
Pickup	
  

Powertrain	
  
SI	
  
SI	
  Hybrid	
  
SI	
  PHEV10	
  
SI	
  PHEV40	
  
	
  

CI	
  
CI	
  Hybrid	
  
CI	
  PHEV10	
  
CI	
  PHEV40	
  
	
  

CNG	
  
CNG	
  Hybrid	
  
CNG	
  Bi-­‐fuel	
  

	
  
	
  
E85	
  FFV	
  
E85	
  FFV	
  Hybrid	
  
E85	
  FFV	
  PHEV10	
  
E85	
  FFV	
  PHEV40	
  
	
  
	
  

BEV75	
  
BEV100	
  
BEV150	
  
BEV225	
  
	
  
	
  

FCEV	
  

Housing	
  type	
  
•  Single	
  family	
  home	
  without	
  NG	
  
•  Single	
  family	
  home	
  with	
  NG	
  
•  No	
  access	
  to	
  home	
  charging/
fueling	
  

Consumer/Vehicle	
  Stock	
   Generalized	
  Vehicle	
  Cost	
  

Nested	
  Logit	
  Choice	
  
Func>on	
  for	
  
Powertrain	
  
Selec>on	
   SALES	
  

Recurring	
  Costs	
  
•  Fuel	
  
•  Annual	
  incen>ves	
  
•  Range	
  penalty:	
  	
  

	
  	
  	
  	
  $	
  value	
  of	
  >me	
  X	
  >me	
  
	
  	
  	
  	
  spent	
  refueling	
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  Upfront	
  Costs	
  
•  Purchase	
  Price	
  
•  One	
  >me	
  incen>ves	
  
•  Infrastructure	
  penalty:	
  	
  	
  

	
  	
  	
  	
  $	
  value	
  exp[-­‐a	
  nj/ngas]	
  
•  Value	
  of	
  model	
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  ln(mj/mSI)	
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How	
  has	
  the	
  model	
  evolved?	
  
§  2010:	
  internally	
  funded	
  program	
  to	
  understand	
  energy	
  /	
  LDV	
  stock	
  dynamics	
  
§  Added	
  vehicle	
  technologies	
  

	
  
	
  

§  Con>nual	
  updates	
  for	
  evolving	
  input	
  data:	
  	
  
§  Autonomie	
  projec>ons,	
  AEO	
  projec>ons,	
  vehicle	
  registra>on	
  data,	
  GREET	
  emissions,	
  state	
  laws	
  

and	
  incen>ves,	
  refueling	
  sta>on	
  densi>es	
  

§  Added	
  ‘valida>on’	
  capability	
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  allows	
  lookback	
  analysis	
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Parametric analysis of technology and policy tradeoffs for conventional and electric light-duty vehicles. Energy Policy 2012 
A parametric study of light-duty natural gas vehicle competitiveness in the United States through 2050. Applied Energy 2014 
A parametric analysis of future ethanol use in the light-duty transportation sector: Can the US meet its Renewable Fuel Standard goals 
without an enforcement mechanism?. Energy Policy 2014 
The implications of modeling range and infrastructure barriers to battery electric vehicle adoption. Transportation Research Letters 2015 
History v. Simulation: An analysis of the drivers of alternative energy vehicle sales, Manuscript submitted for publication 2015 
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Study: Compare simulated and actual sales fractions of AEVs from 2010 
 

Remove uncertainty by looking back (rather than parameterizing): 
•  Energy and fuel prices 
•  State of technology 
•  Policy 
•  Consumer demographics 



Diesel	
  vehicles-­‐	
  simula>on	
  capturing	
  trends	
  and	
  scales,	
  vehicle	
  
model	
  availability	
  is	
  very	
  important	
  

Simulation is capturing consumer responses to changes in commodity prices and 
other market factors.  We CAN capture sensitivities. 
 
Garbage in, garbage out: if input projections are off, so are the output projections.   

Simulations using historical data for energy prices, technology costs, 

And actual model 
availability 

But simulated model 
availability 
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Hybrid	
  Vehicles-­‐	
  simula>on	
  capturing	
  long	
  term	
  trends	
  and	
  
scales	
  

2011 
Tsunami 
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PEVs	
  –	
  model	
  availability	
  is	
  important,	
  early	
  adopter	
  segment	
  may	
  be	
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All 

Simulation matches 
less well if all 
models considered. 

Simulation matches 
better if only non-
luxury models 
considered. 
 
Though there are 
obviously still some 
un-captured trends. 
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  look	
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BEVs–	
  early	
  adopter	
  segment	
  is	
  important	
  to	
  simulate	
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Purchasing	
  incen>ves	
  are	
  important	
  to	
  consumers.	
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PHEV makes, models, and approximate ranges and prices 
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